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lute purpofi'^ or tnis study vas to deteraine the 
ir.r^uence thdt varying types oi xaoeis have on the organization of a 
s*-ries o: aovteatats m aeaory. Subjects were presented with a series 
o: aoveaer.ts on a positioning task. Ibey were provided with nuieric 
Aaue*s loi eactt soveftieat he*a m th« series. Results indicated that 
labels piay an laportant role m tne storage and retrieval of serial 
aovtjBeat mforastion witu taapoia* labels f acilitat ing" teoporal 
orgdnizational pattern? and spatia-.. laoels proiotiag spatial 
Drginiza tion. ifct mrlueuce appeared to rejoain strong even when the 
st,z:.es ^eiigtu exct-eaed t^e capacity of short tern lemory. (JD) 
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EMPLOYING SERIAL MOTOR TASKS TO STUDY THE ORGANIZATIONAL CHARACTERISTICS OP 
MOVEMENTS IN SHORT TERM MEMORY HAS BECOME POPULAR IN MOTOR LE,\RNING RESEARCH'. 
IN GENERAL THIS RESEARCH HAS BEEN CHARACTERIZED BY PRESENTING SUBJ2CTS WITH A 
SERIES OF MOVEMENTS ON A POSITIONING TASK. THIS WOULD SUBSEQUENTLY BE TOLLOWED 
BY THE SUBJECTS REPRODUCING THE SERIAL ITEM- IN THE SAME ORDER THEY WERE PRESENTED. 
THIS SERUL RECALL PARADIGM WAS EFFECTIVE FOR STUDYING RETENTION, HOWEVER, IT WAS 
LIMITED IN PROVIDING INFORMATION ABOUT THE ORGANIZATIONAL PROCESSES OCCURRING 
WITHIN THE PERFORMER. 

WHEN DEALING WITH THE QUESTION OF HOW PEOPLE ORGANIZE INFORMATION. A BASIC 
PREMISE IS THAT THEY ARE ALLOWED TO ORGANIZE. SUCH A PREMISE FORCES A SHIFT IN 
METHODOLOGY AWAY FROM THE SERIAL RECALL PARADIGM. IN THE MID 1960's, TULVING 
(1962, 1964, 1965) INTRODUCED AND DEVELOPED THE FREE RECALL PARADIGM. THIS 
EXPERIMENTAL PROCEDURE ALLOWS THE SUBJECT TO REPRODUCE SERIALLY PRESENTED ITEMS 
IN ANY ORDER THE SUBJECT WISHES. BY OBSERVING THE PATTERNS OF RECALL THE MAIMER 
OF ORGANIZATION MAY BE INFERRED. 

FEW STUDIES IN THE MOTOR AREA HA^^E EMPLOYED THE FREE RECALL TECHNIQUE. ONE OF 
THESE FEW STUDIES WAS CONDUCTED BY DIEWART AND STELMACH (1978). SUBJECTS IN THIS 
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STUDY REPRODUCED A SERIES OF FIVE MOVEMENTS IN ANY ORDER THEY WISHED. ALTHOUGH 
THESE MOVEMENTS WERE PRESENTED IN VARYING ORDERS, THE SUBJECTS HAD A VERY STRONG 
TENDENCY TO RECALL IKE MOVEh^lJiTS IN A SPATIALLY SEQUENTIAL ORDER, THAT IS THE 
SHORTEST MOVEMENT FiRST, FOLLOIrtJ) BY THE NEXT LONGEST, AND SO ON. THESE FINDINGS 
REVEALED THAT WHEN PERMITTED SUBJECTS COULD REORGANIZE MOVEMENT INFORMATION INTO 
A MORE MEANINGFUL FORM. 

A SECOND ORGANIZATIONAL STRATEGY WAS REPORTED IN A STUDY CONDUCTED BY MAGILL 
AND HUSAK (197C) . SUBJECTS IN THIS STUDY WERE PRESENTED WITH A SERIES OF 6. 9 or 
12 MOVEMENTS ON A POSITIONING TASK. DURING REPRODUCTION SUBJECTS TENDED TO RECALL 
THE MOVEMENTS IN THE SAME ORDER THEY WERE PRESENTED. A CONFOUNDING VARIABLE IN 
THIS STUDY MAY HAVE BEEN THAT THF SUBJECTS WERE PROVIDED WITH NUMERIC LABELS FOR 
EACH MOVEMENT. THESE LABELS COINCIDED WITH THE POSITION THAT MOVEMENT HELD IN 
THE SERIES. THEREFORE, THE FIRST MOVEMENT PRESENTED HAD A L^^EL OF "1", THE SECOND ' 
MOVEMENT "2' . AND SO ON. THIS FORM OF LABELING MAY HAVE FACILITATED A TEMPORAL 
ORGANIZATIONAL PATTERN AND INHIBITED OTHER FORMS OF ORGANIZATION FROM OCCURRING. 
THE PURPOSE OF THIS STUDY, THEREFORE, WAS TO DETERMINE THE INFLUENCE THAT VARYING 
TYPES OF UBKLS HAVE ON THE ORGANIZATION OF A SERIES OF MOVEMENTS IN MEMORY. 
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METHOD ! 

IN ORDER TO INVESTIGATE THIS PROBLEM A SERIES OF THREE EXPERIMENTS WERE PUNNED. 

' • I, 

THE THREE EXPERIMENTS WERE ESSENTIALLY SIMILAR WITH THE ONLY DIFFERENCE BEING AN 

F 

INCREASE IN THE LENGTH OF THE SERIES. EXPERIMENT "1" PRESEN'JED SUBJECTS WITH A 
SERIES OF 6 MOVEMENTS WHILE EXPERIMENTS "2" AND "3" PROVIDED SUBJECTS WITH A SERIES 
OF 9 AND 12 MOVEMENTS RESPECTIVELY. FORTY-FI\T MALE AND FEMALE UNDERGRADUATE 
VOLUNTEERS SERVED AS SUBJECTS IN EACH EXPERIMENT. A UNI-DIMENSIONAL POSITIONING 
APPARATUS (SHEA AND HUSAK', 1979) WHICH PERMITTED MOVEMENTS ALONG A TRACKWAY 76.2 
CENTIMETERS IN LENGTH WAS EMPLOYED IN THE STUDY. 

IN EXPERIMENT "1" THREE GROUPS WERE DEFINED ACCORDING TO -THE MEANINGFULNESS OF 
THE NUMERIC LABEL ATTACHED TO E\CH INDIVIDUAL MOVEMENT WITHIN A SERIES. IN THE 
RANDOM GROUP THE NUMBERS WERE ASSIGNED RANDOMLY TO EACH MOVEMENT IN THE SERIES. 
THE RANDOM LABELS DID NOT HAVE ANY PARTICULAR SIGNIFICANCE OTHER THAN TO IDENIIFY 
THE END LOCATIONS SO THAT IN THE RECALL STAGE THE SUBJECTS WOULD BE ABLE TO TELL THE 
EXPERIMENTER TO WHAT LOCATION THEY WERE MOVING. THE TEMPORAL GROUP RECEIVED LABELS 
THAT INDICATED THE TEMPORAL ORDER OF THE MOVEMENT PRESENTED. THEREFORE, THE FIRST 
POSITION PRESENTED WAS CALLED "l", THE SECOND POSITION "2", AND SO FORTH. THE THIRD ' 
CROUP WAS REFERRED TO AS THE SPATIAL GROUP. THE LABELS ATTACHED TO THE MOVEMENTS 
IN THIS GROUP .PROVIDED SPATIAL INFORMATION ABOUT THE END POINT OF EACH POSITION IN 
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REUTION TO TUB STARTING POIKT. FOR THIS OROUP THE POSITION CtOSEST TO THt BtmtBG 
POINT WAS CALLtD "1", AND IHE MOVF.MKNT WITH END LOCATION FURTHEST AWAY WAS CALLED "6". 

« 

ALL SUIUECTS WERE PRESENTED WITH THREE SERIES OP MOVKMENTS . MOVEMENT EXTENTS 
WERE COUNTER-BALANCED ACROSS PRESENTATION POSITIONS TO CONTROL FOR DISTANCE BUSING. 
AFTER THE PRnSEN TATION OF A SERIES THE SUBJECT WAS ASKED TO REPRODUCE THE INDIVIDUAL 
MOVEMENTS IN THE SERIES IN ANY ORDER THEY WISHED AND PROVIDE THE MOVEMENTS NUMERIC 
LABEL. DURING THE REPRODUCTION PHASE. THE EXPERIMENTER RECORDED THE ORDER OF RECALL. 
THE PROCEDURES WERE IDI^NTICAL FOR EXI'ERIMENTS 2 and J WITH TItE EXCEPTION OF AN 
INCREASE IN THE MOVEMENT SERIES FROM 6 to 9 and 12 MOVEMENTS. RESPECTIVELY. 
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OF INTEREST IN THESE SERIES OF EXPERIMENTS WAS THE DEGREE TO WHICH THE INDIVIDUAL 
MOVEMENTS WERE ORGANIZED EITHER TEMPORALLY OR SPATIALLY IN MEMORY. A TEMPORAL 
ORGANIZATIONAL PATTERN WOULD BE REFLECTED BY RECALL ORDERS SIMILAR TO TlfE ORDER OK 

PRESENTATION WHILE SPATIAL ORGANIZATION WOULD APPEAR IN RECALL PATTERNS ASSOCIATED 

\ 

WITH THE MOVEMENT DISTANCES OR END LOCATIONS. 

A PRESENTATION ORDER BY RECALL ORDER BY GROUPS (6 x 6 x 3) CONTINGENCY TABLE ' 
WAS FORKED. AND THE OVERALL GUI-SQUARE REVFJU.ED THAT THERE WAS A SIGNIFICANT 
TEMPORAL INFLUENCE (x2-863.0. p<.05) ON THE ORGANIZATION OF THE MOVEMENT SERIES IN MEMORY. 



«ME«TATION OROK* ,v HHCAI L OROER (6 x 6) CUI-SQUAKKK UEHK THEN PERFOWttD fOI. 

THE RAHDOM. TEMPORAL AJID SPATIAl. CROUPS AHD EACH PROVEB 10 BE SICWIFICAOT 

2 

(jc -?0.A, 641.2 and r««pt.ctlvely , {,r,05) WITH THE MOST DIVBRCING CROUP 

BEING THE TEMPORAL UbKL GROUP. PATTEWJS OF RECALL THAT WERE THE HOST PROMIWENT 
WKRE iUli .STRONG Tf^fc-NCY TO HKCALL IIITHPJI THE FIRST OR UST MOVEMKiTS THAT WERE 
PRESJINTED FIRST AND THE STRONG TENDENCY OK llfE TEMPORAL GROIH* TO RECALL THE 
MOVfMens IN THE SAME ORDER THEY l/KRE PRESENTED, 

TO DETERMINE THE SPATIAL INFLUENCES ON ORGANIZATION A MOVEMENT DISTANCE HY 
RECALL ORDER BY GROUPS (6 x 6 x 3) CHI-SQUARE WAS PERFORMED. MOVEMENT DISTANCE 
PROVED TO m A SIGNIFICANT FACTOR (x^«703.5. p<.05) IN THE ORGANIZATIONAI. PROCESS. 
SUBSKQUENT MOVKME^rr DISTANCE BY RECALL OIU)ER (6 x 6) CHI-SQUARES REVEALED 
SIGNIFICANT SPATIAL I/.'FMir-NCKS WKRK Vmr^ll) IN THE RANDOM. TO-fPORAL AND SPATIAL 
GROCPS (x "57.0, 16/. 6 and VIH.O respect Ively , p<.0^,) WITH THE SPATIAL GROUP BEING 
THF MOST DIVERGENT. AGAIN OBVIOUS PATTE?^NS OF RECALL APPFIARED. FOP ALL THREE 
GROUPS THE INITIAI. MOVEMENT RKCALLFD TFNDED TO BF KITHF.H THE SHORTEST OR LONGF.ST 
MOVEMKNT IN THE SERIES. THE SPATIAL IJVBKL GROUP, HOWf:VF.R. WAS ABLE TO REORGAIUZE 
THE STRUCTURE OF THK SKKiES SO THAT A SEQUENTIAL OR SHf)RT TO LONG OKU EH OF RECALL 
BECA.ME EVIDENT , 
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MOVEMENTS. SIMIUJC AWALYSES AS OESCRIBED FOR EXPERIMENT "l" WER£ COKOUCTEO. AGAIN 
THE OVERALL Tf^tPORAL IKFLUStKE PROVED TO BE SICNIPICAKT (x2«l»939.9, p<*05> AMD WAS 
ALSO SHOWN TO BE SICNIFICAIfr FOR ALL TJtREE CROUPS (x^^ne.'/, i. 420.1 aiul 383.6 POR 
THE RAfiDOM. TEMPORAL A2iD SPATIAI, GROUPS RESPECTIVELY. p<.05) VHTH TKE GREATEST 

DIVERGENCE BEING OBSERVED IN THE TDfi»ORAL GROUP. THFJ<£ WAS A STROWC TENDENCY FOR 
T»iE mUXMi CROUP TO RECALL FIRST OR LAST TfiE MOVEMKJTTS THAT WERFI PRESEIiTED FIRST OR 
UST IN Tin- SERIES. ALSO THi: TEMPORAL GROUP RETAINED ITS STRONG TETfDOiCY TO RECALL 
THE INKfVTDUAI. ITMMS IN THE OR/^KR THAT TliEY WERE PRESE?rrED. 

SPATIAJ. I.'.'FLUENCES ON THF. ORDER OF RECAIX WERE FOUTID FOR THE TEMPORAL AND 
SPATUL GROI.'FS BUT NOT FOR THE RA'iDOM GROUP (x^-3U.2. 1,215.0 and 68.4 RESPECTIVELY, 
pCO*)). TIfh MOST NOTICFAIILF I'ATTERN OF ?.KC/-dA. FOk THF TfTi'IPORAL GROUP WAS THE TOiDFJiCY 
TO RECALL THF SHORTEST OP LONGKST M^JVFMJ-J^rr FIRST, AS IN EJCPF.H IMENT "1" THERE WAS A 
STRONC. TFNDKNCY FOH THK SPATIAL r.iU)\JV TO ^^'^lU FECALI. THK ITFMS lU A SHORT TO LONG 
HaNNKR. 

IN ORDFR TO EXCEED THK CAPACITY OF SHORT TFR.M MFL'WHY THF LFNGTH oy THE SERIFS 
WAS INCRJ-LASKD FROM 9 to 17 MOVLMENTS IN FXPFRLMKNT 3. TKK pVFPALL CHI -SQUARES 
PROVED TO BF SICNIFICANT FOR Hf/TH TFMF^'FAL ( x' ,J J ] . ? , {><.0'.) AND SPATIAL 
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w inr, rwujw-up AWAtTSIS IT WAS R^VEALfl) THAT 
ALL TmJUL CROUPS DE«ONSTRATED SICHIFICAKT TEKPOHAL LVat'EKCES u'.i2i.6, i.SW.l 
and 497,5 for the random, temporal and «p«t4l group*, resp^ctlvly, pC05). 
m IUV:.^0H CROUP TET/DED to recall TRE UST position F^T. once ACAIW THE 
^f^^lUa, GROLT inm^ to PLC^a. the «OVEMms IK THE SAKE ORDER riEY WeJ 
PRESEjrrED. HGVrrVER. TJIBRE DOES BECIli TO APPFJ^R A PATTE^IN OF R£VmE R£CAU 
IK WHICti im LA<iT POSItrON PPiS^H) WAS WCALtYJ> FIRST, TH£ SECOKD TO UlST 
POSITION PRKSOTO BEING RKCALLED l^fXCNTLY. .VO; ^0 ON. EACH aROnp WAS ALSO 
SIGtilFICAirrLY lNrU'F..NCnD BY TJl£ SPATIAL FACTORS (.^^239. 9. 503,5 .od for 
the r^ndo.,. temporal and up^tUi groups r.>apec t ivel y . •> .0^>). AS WAS OTF.rTED 
THK SPATUI. CROt;?' fiAD A VKnY STPON., TFNDF.-JiCy T..> f^rCAM, TKF. K.siTIONS A t.ONG 

^fiOKTK'-.T )p i.oN^f-;: Fo:';iTir;N- j-pKsr.srK:) in tkf f^FPU.s np^r, 
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^ PROMCTTE S?AIU 0RCA.HI2ATION. ruRTHi:R>tOK£ , THI.^^ IKRUE^^CE APPEARS TO 
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lym WES TttE smxs ipmu sMims m capacity of shout term meho»t. . also 

D»«>NSTRArrD MAS XUX lACT HUT AtTUOUGH THESE iJJtm.^ TUY A SIQIiriCAJfT ROLE 
IH H0« MOVKMDiT INfORMATroN WAS STORflD, THEY DID HOT KLIi1l?iATE THE im.VtHCt OP THE 
KPltAlNI'iG CMAJ(ACTf.?rSTir IN TH>: r.RriAMI7.AT IHNaL PR^>C» THI^ MAY b:- DUt TO TH£ 
FACT TfUT M^iVFJtKrr ORv^AlilZAl ION ;S KARiXY nLTr^ENT UPOS' A SLNGt^E CHAIUCTES ISTIC. 

IN FA-r-T U IS OFTF*! /vS H r?ArTIVr CO^BINATtON OP B'OT rtH tWQRAL A,VU SPATIAI, 

PRACTICAL APPLiCJ^TIONS OF TJfFSK FirmniCS KAY IN-DICATE THE TKPOgtANCE OF m 
J'HK^SIS UlViriQ iNSTKUCTlOS A.VD rF?.>'OftM.\JK:E WMtCH WV)i'U^ FACIMTATF, TJTF OPGAi4l2ATION 



MfifJl], II. A, i^rd HiLfjrik, w. s. Serial poslllon effects f©r free recall 
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t^?^ towards a. th@©ry 
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